Objective: This is a cross sectional ophthalmic clinic-based study to estimate the prevalence and severity of pterygium in a selected population in the Amazon Basin, Brazil. Methods: The study included 225 subjects above 20 years age from three different places of residence of Manaus city (group 1, n=89), river based communities (group 2, n= 116) and indigenous rainforest inhabitants (group 3, n=20). Pterygia was graded 1-4 by torch examination and gender, age and occupation determined. Results: were assessed to have pterygia (grades 2-4) 117 people; 52% against 108 control subjects with bilateral disease in 43% of subjects. Prevalence of grades 2-4 increased from 36% in group 1 to 62.5 % in group 2 and 75% in group 3. Of these subjects the percentage with outdoor professions increased across the groups from 31.2% to 67.1 % and 70% respectively. Also subjects of group 2 who worked largely outdoors, showed increasing pterygia severity, from grades 2 at 57% (p=0.0002), grade 3 at 93.3% (p,0.0001) to grade 4 at 100% (p=0.0004 Conclusion: Amazonian communities have a high prevalence of pterygia, which correlates to greater outdoor occupation and sun exposure. This study agrees with previous worldwide reports and it is the first study to compare the prevalence of pterygium in rural and urban living in Amazonian in Brazil. This study highlights the public health significance and gross need for intervention studies.
INTRODUCTION
W orldwide studies associate risk factors such as ultraviolet sunlight exposure, dry climatic conditions and genetics with the development of pterygia (1) (2) (3) (4) (5) . Usually pterygia are small and asymptomatic conjunctival 'wing -shaped' extensions on to the cornea, but when large may produce discomfort, poor cosmetic appearance and loss of visual acuity, which requires surgery to correct (6, 7) .
The aim of this project was to determine and compare the severity and prevalence of pterygia within three different population groups in an ophthalmic clinic setting based on location within the Amazon basin, Brazil.
METHODS
A random observational cross sectional study of 225 subjects was carried out within the tropical Amazon basin of Brazil, 3 degrees south of the equator. Subjects were divided into three groups based on place of residence. The Amazonian urban capital city of Manaus, population 1,634,000 was classed group 1 (n= 89), with data collated from general ophthalmology clinics held at the Institute de Ophthalmology, Manaus. Smaller community held clinics in Borba and Manacapuru, which are located on Amazon River tributaries interior to Manaus (population 35,525 and 83,703 respectively) formed group 2 (n=116). Group 3 (n=20) comprised. of indigenous rainforest inhabitants from the Muru tribe, of uncertain population, who live by fishing and farming and were few in number as they had travelled long distances to visit relatives within Borba where they were assessed for this study.
All participants were over 20 years of age and within groups 1 and 2 selected randomly from alternating seats in the clinic waiting rooms. Data from group 3 was collected from inhabitants of alternating huts specifically accommodating visiting indigenous population. Informed consent was gained in accordance with the Declaration of Helsinki and institutional review board approval sought from The Institute of Ophthalmology, Manaus, Amazonia, Brazil. In addition to their age and place of residence (groups 1-3), the subjects were asked their current occupation. Occupation was classed as either predominantly 'indoor' (cleaners, office workers, teachers) or 'outdoor' (motorcycle taxi drivers, farmers, fishermen) and interpreted as a direct surrogate to sunlight daily exposure, with > 5 hours/day for outdoor occupations and < 5hours/day for indoor occupations. Subjects were also asked about use of sunhats, sunglasses and motorcycle helmets where appropriate. Pterygium: prevalence and severity in an Amazonian ophthalmic setting, Brazil
Each eye was assessed for pterygia using a pen torch by one trained person only. Grading was on a scale of 1-4 as shown in figure 1 . Grade 1 pterygium can be mistaken for pinguecula, an eye condition previously, but incorrectly, thought to degenerate to produce pterygia, and so was not recorded in this study. (2, 3) Where one eye had temporal and nasal pterygia of differing severities, or there was bilateral involvement, the more severe form was recorded for grading purposes.
RESULTS
Within the three study groups, 117 of the 225 subjects (52%) had pterygia. Ages ranged from 21 to 61 years (mean -47.7 years). The occurrence of right and left eye pterygia was of a similar distribution at 31% and 26% respectively, with a relatively high bilateral prevalence result of 43%.
There was no statistically significant relationship between gender and pterygia across groups 1, 2 and 3 with p values of 0.1077, 0.2203 and 0.1967 respectively as shown in table 1. The more severe grades of pterygia within group 1 were however associated with the male gender, a trend also seen within groups 2 and 3, with for example grade 3 recorded in 66.6% of males in group 2 as shown in table 2. Table 1 shows the predominance of pterygia across all groups around the ages 31-50 years. The most severe form of grade 4 across all groups was only recorded in patients above 41 years of age.
The results suggest a strong correlation between the prevalence of pterygia and place of residence. Group 1 has a percentage prevalence of 36% (CI 30.8-63.6) which increases to 62.5% (CI 53.2-70.9) in group 2 and is greatest at 75.0% (CI 53.1-88.9) in group 3. This is a trend observed across the three groups with increasing severity of pterygia, where the indigenous sample in group 3 showed the greatest prevalence of all three grades. For example grade 3 pterygium showed a percentage prevalence of 4.5% (p<0.0001) in group 1, 13.4% (p<0.0001) in group 2 and was greatest at 20% (p=0.07) within the indigenous group 3 ( Table 2) . Accordingly as shown in Table 1 , those with pterygia had increasing sunlight exposure of > 5 hours/day across the groups with 31.2% in group 1, 67.1 % in group 2 and 93.3% in group 3 having an outdoor profession. Statistical interpretation showed this to be a significant finding for groups 1 and 2 with x 2 of 11.09 (p=0.0009) and x 2 25.16 (p< 0.0001) respectively.
Comparing exposure to > 5 hours/ day sunlight with severity of pterygia ( Table 2) shows an upward trend within the three groups. For example grade 2 pterygia in correlation with sun exposure increases from 30% in group 1 to 57% in group 2 to 100% in group 3. The results are significant within group 2 (Borba/ Manacapuru) for grade 2 at 57% (x 2 ) 12.37 p=0.0004), grade 3 at 93.3% (x 2 26.2 p<0.0001) and grade 4 at 100% (x 2 12.37 p=0.0004). This significant relationship was also observed in group1 subjects with > 5 hours sunlight/day and pterygia grades 2 and 3. Although group 3 showed a high prevalence of the more severe forms of pterygia, the study sample was too small for the data to be statistically significant as shown in table 2.
DISCUSSION
To our knowledge this is the first study of pterygia within the Amazon to compare rural and urban living with patterns amongst a Brazilian population. This study was hospital based with a single person assessing all individuals by handlight to reduce bias.
Pterygium is reported to be more prevalent at tropical latitudes. (3) Our overall prevalence of pterygia was 52 % and studies in central Myanmar, of tropical climate, showed a pterygia prevalence of 19.6% (8) . Both studies have prevalence rates greater than the 1.2% recorded within an urban Melbourne Australian temperate climate population (7) .
Our prevalence of bilateral pterygium (43%) agrees with Jordanian studies led by Al-Bdour et al., where 44% of subjects showed bilateral eye disease (3) , but is lower than that recorded from Indonesian Archipelago studies (71.6%). (9) Reports by Saw et al., 1999 suggest that pterygium occurs first in the eye which is held open when facing the sun, or the dominant eye (10, 11) . The level of right and left eye disease in our study was 31% and 26% respectively.
The results show pterygia is commonest between 31-50 years of age, with more severe grades noted in the elderly population of the indigenous sample and in Borba/ Manacapuru. There was no statistical relationship with age. This finding is shared by a case control study in Perth, Western Australia and highlights that intervention studies will benefit all age groups (12) .
Our study, like that by Paula et al. (13) within two indigenous Amazonian rainforest communities, showed no correlation between sex and pterygia. This is in contrast to studies led by Al-Bdour et al. within Jordan, a country where males predominantly have outdoor jobs. (3) However within the Amazon region, outdoor occupations are not exclusively male dominated and gender is not surrogate for outdoor occupation, making gender a variable association across studies. (3, 14, 15) The Amazonian study with 624 indigenous subjects from two tribes, showed the levels of pterygia to vary from 36.6% for the group who live by river fishing to 13.7% in the second group who live by hunting within the rainforest under the sun protective forest canopy. It was suggested that the social factor of length of time spent exposed to the sun led to the prevalence difference between the two groups (13) .
A clear prevalence increase of pterygia was seen across the groups of this study. The greatest prevalence was within group 3 of the Muru tribe (75%), where the population live a life of boat transport and self sufficient living by farming and fishing. Group 2 (Borba/ Manacapuru) with pterygia prevalence of 62.5 %, form communities reached by boat or airplane with limited public transport, or none in the case of Borba. Though the use of motorbike helmets is compulsory in Brazil, from observations and questionnaire within Borba, the motorbike owners rarely wore helmets, sunglasses or sun hats, especially motorbike passengers, a finding also noted in Manacapuru. In comparison, Manaus (group 1) where prevalence is at 36%, has a public transport infrastructure, more indoor occupations and motorbike riders generally wear helmets as the roads are more hazardous and a fine from a traffic officer is more likely. An Australian study comparing urban and rural living showed rural levels of pterygia to be five times as high as urban residents with UVB/ sunlight as the main risk factor (7, 8) . Also the Barbados Study with 4709 participants showed that outdoor workers had a pterygia level twice frequent, but the level was only one fifth if the study group always wore sunglasses outdoors (14) .
Data collected highlighted that within the Amazon there is little knowledge that pterygium is, in part, due to excessive sunlight exposure. With a high recurrence rate post surgery and with limited access to surgery in remote communities, where the majority earn the minimum wage or less, there would be significant benefit from a national Brazilian campaign to highlight pterygia and how it can be prevented or delayed in development. (14) (15) (16) (17) It is reported that an Australian in Perth, with 30 years sunlight exposure of 3 hours a day with no sunglasses or hat, would have a 77% lifetime reduction in sun exposure, if a hat and sunglasses were used for ten years (12) . A public health campaign would improve visual acuity, cosmesis and reduce national costs for pterygia management. Studies in 2001 showed Australia to spend yearly $AUD 8.3 million on therapeutic and surgical intervention against pterygia (18) .
CONCLUSION
In conclusion pterygium has a multi-factorial pathogenesis and within this Amazonian population is of endemic proportions. This study showed pterygia to have the greatest correlation with daily exposure to sunlight, although the design was largely limited to ophthalmic clinic patients and so does not reflect a true random sample of the three studied populations. In hypothesis this may lead to an overestimation of the true prevalence of pterygium; however the patients attending ophthalmic clinics are inclusive of those seeking refraction and so reflect a wider population base. A larger representative sample for group three would be preferred however the high prevalence of pterygia in the three study group specifically in association to sunlight does highlight a clear requirement for necessary educational intervention studies. Such intervention should be aimed especially towards outdoor communities and highlight the importance of sunglasses and sunhats.
